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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a sheet tor marking and a marked sheet member used for display and decoration 
In the torm to be stuck on the surfaces of substances such as buldings, buSdlng materiats, vehicles, ships, machines. 
Instruments, sundry goods, household articlee. or toys. More partiadarly. the present invention relates to a large size 
martod sheet having a dear and predse pattern used for interior decorations such as a wall sheet, slicing door sheet, 
and window glass decorative sheet; and a sheet tor marking which is used as a material for manutacturing the above 
marked sheet The present invention further concerns a method of sinply manufacturing the above marked sheet mem- 
ber at a low cost. 

Related Art 

In a conventtonal marked film, a character or pattern has been usually printed on one surface of a resin llm by 
screen printing or gravure pruning. Mditionally, as a sheet for interior deoomtton such as a wan sheet, a ^ using a 
polyvinyl chloride resto f Dm has been generally applied, because the polyvinyl chloride resin film exhSxts a soft feeing 
and calm brightness, and easily torms a three-dimensional patterning on the surface. 

In the convenllonal marked film sheet, patterns have been repetitive and relatively simple, and further the selection 
of the pattern has been restrlctlvely performed from reedy-made patterns, and acoordinglyL a user ooufcl not easily 
obtain a marked sheet having a de&red pattenn with original design. 

The conventtonal markad fOm sheet which fbrms each pattem by printing, has a disadvantage in that It must make 
a stereotype plate fbr each pattem. Fbr example, even in manufacturing marked film sheets having a desired pattem 
with original design on a small scale (amount required tor personal use), there are required Ihe equipment, labor and 
cost being substantially the same as in the mass-production of ready-made sheets. Additionally, the conventional 
marked sheet has a fimitation in continuously tonning a multi-ootor and precise pattem or a complex pattem without any 
repetltlonL 

Unexamined Japanese P^ent PuUicalion Na JP-A-6-165246 discloees a marked fflm sheet in which a pattern is 
formed using a color copying machine of electrophctographlng type. This method enables a suitable pattem to be rel* 
atively easHy formed. However, ihe method using the electrophotographing technique requires a pluiality of photosen- 
sitive drums each having a size equivalent to the width of a substance to be copied for forming a toner image and 
transfening the image to the substance to be copied; accordingly. In the viewpoint of the size of the apparatus, the 
method has a difficulty in continuously manufiacluring a large size marked sheet having a width ranging from one to sev- 
eral metarSw 

SUMMARY OF THE INVENTION 

An object of the present invention is to provkle a marked sheet, particularly a large size marked film sheet having 
a dear and precise pattern whkdi Is used for interior decoraHons such as a wall sheet and a sheet for martdng whtoh 
is used tor manufacturing the marked sheet 

Another object of the present Invenfton Is to provide a method of manufacturing a marked sheet having an orlgtoal 
pattem on a small scale at a low cost 

The above object can be achieved, according to a first aspect of the present inventioa by proviston of a sheet for 
martdng whteh includes a transparent sheet having an embossed pattern on the front surface: and an intermediate layer 
containing a plastidzer exudation preventive material, a transparent ink retaining layer and an opaque ink transport 
layer which are sequentially disposed on the rear surface of the transparent sheet The transparent sheet may be made 
of polyvinyl chloride, and it may be preferably formed of a transparent polyethylene terephthalate sheet. 

According to a second aspect of the present invention, there Is provided a marked sheet, which includes a trans- 
parent sheet having an embossed pattem on the front surface; and an intermediate layer containing a plasticizer exu- 
dation preventive material, a transparent ink retaining layer and an opaque Ink transporting layer which are sequentially 
disposed on the rear surface of the transparent sheet; virhereln an image pattern is tonned in the Ink retaining layer. In 
this embodiment a backing sheet may be provided on the mari<ed sheet The transparent sheet may be made of poly- 
vffiyl chloride, and it may be preferably tonned of a transparent polyethylene torephthalate sheet TYie transparent sheet 
may be formed of a preriously cofored fdm, and either of the above sheet and layers may contain a peart pigment 

According to a third aspect of the present Inventton. there Is provtoed a method of manulbcturing a nwked sheet 
which includes the steps of: preparing a sheet by sequentially disposing at least an Intemfiedlate layer containing a plas- 
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ticizer exudation preventive material, a transparent ink retainino layer and an opaque ink transporting layer on a tmns- 
parent substrate; perlbrming ink jet reconfing from the side of the surface of the ink tmnsporting layer for Ibrming an 
Image pattern In the Inkratalntng layer ol the cheat; and providfrig a l»cking sheet on the surface of the Ink transport 
layer. The transparent substrate may be a polyvinyl chloride sheet haring an embossed pattern on one surface. The 
s transparent substrate may be further formed off a polyethylene terephthalale film sheet and a transparent polyvinyl 
chloride sheet having an embossed pattern on the fmnt surfece may be bonded on the above polyettiytene terephtha- 
late film sheet. Moreover, the baddng sheet may be formed of a paper sheet 

Aocofding to a fourth aspect of the present invention there is provkted a body, wherein the above-described 
marked sheet is etuck on a bulkfing material, glass or plastkL 

70 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 16 a sectional view of one embodiment off a marked sheet of the present invention; 
Rg. 2 Is a sectional vim of another embodiment of a marked sheet of the present Invention; 
15 Rg. 3 is a vertical sectional view showing the construction of a recording head of an ink jel recording apparatus 
used in a method of the present invention; 

Rg. 4 is a transverse sectional view taken atong the line 40-40' off Rg. 3: 

Rg. 5 is a perspective view showing the constructbn of a multi-head in which a plurality of reooiding heads shown 
in Rg. 3 are disposed; and 

20 Rg. 6 is a view showing one example of an apparatus for manufacturing a marked sheet of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Rg. 1 Is a secttonal view showing an eQcempiary construction of the present invention. In this figure, a transparent 
25 polyethylene terephihalate film 3 as an intermediate layer is bonded, by way of a transparent gluing agent (adhesive) 
layer 2, to a transparent polyvinyl chloride sheet 1 having an embossed or uneven pattern on the side of the an-ow A. 

The polyethylene terephthalate flm 3 is adapted to prevent the exudation of a plasticizer fn>m the polyvinyl chloride 
sheet 1 . and which serves as a substrate off an ink retaining layer 4 and an ink transporting layer 5 described later. An 
Image or Image pattern 9 Is formed on or In the Ink retaining layer 4 by an Ink Jet recording system by way of the Ink 
30 tranfiportlayerS. 

The Ink transporting layer 5 Is an opaque porous layer mainly made off particles and binder resin not colored by dye 
in the ink The ink retaining layer 4 is a transparent resin layer mainly made of hydropKlic resin. The image 9 is Ibrmed 
by a method wherein the majority of ink droplets given from the ststace of the ink transporting layer by si ink jel record- 
ing method permeate the ink transporting layer and are held in the Ink retaining layer. The recording medium formed of 
3s the translucent substrate^ ink retaining layer and ink transporting layer is described, for example in Unexamined Japa- 
nese Patent Publlcalton Na JP-A-62-280068. 

A backing sheet 7 Is not essential in the present invention. After Ihe formation of a recording image by the ink jet 
systen\ the backing sheet 7 is formed on the Ink transporting layer by way of a gluing agent layer 6. The bacMng sheet 

7 is effMive to protect the ink transporting layer and to assist the opaci^ of the ink transporting layer in observation of 
40 the image from the skle off the polyvinyl chforide sheet 1 . and accordingly, the backing sheet 7 is preferably provided to 

obtain the clear Image with a high contrast 

A gluing agent layer 8 is provided to stick this decorative sheet on a building material, window glass or plastic. In 
this example, Ihe glufog agent layer 8 may be previously formed on the rear surface of the bacMng sheet 7; however. It 
may be directly coated on the backing sheet 7 or a member to be stuck such as a wall, window glass or plastic in use. 
45 A separation paper 10. being generally used as a mokl releasing paper. Is adapted to protect the gluing agent surtee 
and to enhance the handling of the sheet, and whidi Is separated from the sheet in use. Where the gliing agent layer 

8 is of a type of exhibiting the stiddness by heating, pressurization or addition of water content in use» or where it is of 
a type being coated on the men^ to be etuck by an user In use as described above, the separation paper 1 0 is not 
required to be formed. 

so Rg. 2 Is a sectional view showing another constmclton of the present Invention. In this figure, the gluing agent layer 
2 and the polyethylene t^ephthalatefHm 3 shown in Rg. 1 are replaced by a piastfoizer exudation preventive layer 11. 

In the present invention, from tiie reason deecn'bed above, the image observation surface is preferably formed of a 
polyvinyl chforide resin sheet 1. The polyvinyl chloride sheet 1 usually contains the plastfoizer conponeots such as 
OOP, DIDP and DNOPa These plasticizer components are exuded witti time in the ink retaining layer 4 in which a 

55 recording a image is formed; oonsequently^ the dye as the recording agent present in the Ink retaining layer 4 is dte- 
solved and diffused in the transfen'ed plasticizer components, tiius generating ti^e blur of the image Therefore, the plas- 
ticizer eDOJdatlon preventive layer 11 for pra/enting the exudation of the plasticizer into the Ink retaining layer 4 is 
necessary to be disposed between the polyvinyl chloride sheet 1 and the ink retaining layer 4. 
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The plasticizer exudatbn preventive layer 1 1 is reqiired to be transparent, and wtiich may be formed of a plastic 
film sheet, glass sheet or the like as shown in the example of Rg. 1, or it may be formed by coating of a resin, which 
ck)es not allow the eoojdatkm of the plastkizeroonponen^ the polyvinyl chloride sheet and the Ink retaining 

layer 4. 

5 The plasticlzer exudation preventivB layer 11 is prefarafcHy formed of a material drfficull to be dissotved In the above 
plasticizer sudi as DOR for example K»>fyvinyi acetate, cellulose acetate or the PKa. Where the plasticizer exudation pre- 
ventive layer 11 is formed of a pramolded plastfe fDm preferably having a thkioiess of 20 ^ or more and is stuck on 
the polyvinyl chloride sheet by means of adhesive or the elegit is prefMblyfomned of a polyester or polyolefin resin 
fUm. In addition to the above materials^ and flirfher it may be formed of a resin excluding thoee easily dissolved k\ DOP 
10 (for example, pdystyrena polyvinyl chloride, polymathacrylata, celiiose nHrale and the Ilia). 

The tNckness of tfie polyvinyl chloride sheet 1 is preferably in the range from 10 to 50 mm. 

The material of the gluing agent (adhesive) layer 2 may include the known adhesives or gluing agents such as a 
natural rubber basa modified njbber base, ornthetic rubber base, pdyacryic ester base, ceOuiose base, polyvinyl ace- 
tate base, polyvinyl pyrolidone bese^ polyester base, polyvinyl ether, polyvinyl butyral base, urethane base, acrylic base. 
75 epoxy base, silicon k>ase, ntelamine base, and urea base. The thickness of the adhesive layer 2 is preferably in the 
range about from 1 to 100 \im. 

The material of the gluing agent Ic^s 6 and 8 may indude starch paste and glue, as well as the materials suitable 
for the above adhesive layer 2. Thethicknessof each of the gluing agent layers 6 and 8 is the sanieaa that of the adhe- 
sivBl^arZ. 

20 The ink retaining layer 4 is a transparent continuous f 3m mainly containing hydrophilic resin, and the ink transport- 
ing layer 5 is an q^ique porous layer mainly containing Inorganic or organic parlicies and a binder resin. The materials 
and the desirable thfcknesses of these layers are fiily descrbed In the above deeaixd Unexamined Japanese Patent 
publication Na JP-A-62-280068 and the like, and they are applied to the present invention. 

The material of the backing sheet 7 is not particularly limited as long as it has a siMideni transparency, and which 
2B may include a paper sheet, doth, plastic sheet and glass. 

The separation paper 1 0 may Indude a paper sheet or plastic f im having the surface treated by silicon, f kjoride or 
wax for enhancing the separabflity. 

A method of preparing a marked sheet of the present invention wifl be descn~bed below, in the case where a plastic 
film such as a polyethylene terephthalate (PET) sheet sendng as a plasttelzer exudaliGn preventive layer Is provkled 
30 with an ink retaining layer and an ink transporting layer, and it is then stuck on a polyvinyl chlorUe sheet (the form of the 
exemplary conslrudion shown in Rg. 1). the above method Indudes the steps of: 

1) sequentially forming an ink retaining layer and an ink transporting layer on a PET film or the like, periorming ink 
jet recording from the skJe of the surface of the ink transporting layer, and sticMng a polyvinyl chkvkie sheet on the 

X PETfflm and a backing sheet on the ink transporting layer; or 

2) stkddng a PET film or the like on a polyvlnyf chloride sheet sequentially fonning an Ink retaining layer and an Ink 
transporting layer on the PET film, performing Inkjet recording, and sticking a backing sheet on the ink transporting 
layer; or 

3) sequentially fbrming an ink retaining layer and an ink transporting layer on a PETfOm or the like, sticking a pol- 
40 yvinyl chloride sheet on the PET f ilnv p^ming Ink jet recording, and sticking a backing sheet on the ink transport 

layer. 

In the case where an Ink retaining layer and an Ink transporting layer are directly provUed on a polyvinyl chbrMe 
sheet through a plasticizer exudatk)n preventive layer 1 1 (the form of the exemplary construction shown in Rg. 2). the 
45 method of preparing a marked film sheet Indudes the steps of; 

1) sequentially fwning a plastidzer exudation preventive layer 1 1, an ink retaining layer and an ink transporting 
layer on a polyvinyl chloride sheet on Its surface opposed to that applied with an embossed or uneven pattern, per- 
forming ink jet recording from the surface of the ink transporting layer, and sticking a backing sheet to the transport- 

so Ing layer; or 

2) forming layers on a eeparable subetrate. separating the kayeiB from the substrate, and laminating the stack of 
layers on a polyvinyl chlonde sheet. 

However, in direOly coating each layer on the polyvinyl chloride sheet, the drying temperature of a coating solution 
SB must be kepi at tfie softening point or less of the polyvinyl chloride sheet (about 5S^ or less), and therefore^ this 
method is not suitable for pract^ use. 

In either of these methods, the Ink retalnkig layer. Ink transporting layer and plastkdzer exudation preventive layer 
are obtained by the steps of dissolving or dispersing a compositian required to fomi each layer, which may be added 
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wHh another additive as needed. In water or alcohol, or a suitable another organic solvent, thereby preparing a coating 
solution; coating the coating solution thus obtained on the sul^ce on which each is^ should be ibnned, by a roll 
ooater method. bladacoatBr method, air Mfo coaler method, gate roll ooater method, bar coaler method, size press 
method, spray coat method, gravure coater method or curtain coater method: and drying the coaled layers ising a hot 
5 air drying fUrnaca or a themial dmnt 

As for the stiddng performed between a PET sheet and a polyvinyl chloride sheet, and between the surface of an 
ink transpoiling layer and a baiMngsheet.it Is perfornfiedb^ idnd or more of solutions a disr 

perston liquids of ^e abo/e adheeiwee and gluing agents on either or both of the surfaces to be bonded, and stiddng 
both the suriaces to each other and drying them; or coating the adheshre on the surfaces to be bonded, drying the 
TP coated adhesive once and gh/ing water or steam to the adhesive upon sticking for enhandng the stickiness thereof, and 
sticking both the surfiaces to each other; or coating a pressure-sensitive or temperature-sensitive adhesive to the sur- 
faces Id be bonded, dryf ng the adhasive once, and stk:king both the suvfacas to each other while applying heat or tem- 
perature to the surtees upon sticking. 

Whm the gluing layer 10 is prevkMisly fonned. it may be fonned on a backing sheet in the same manner as 
15 desabed above. In this case, a separation paper is usually stuck on the gluing surface of the gluing layer 1 0 for enhanc- 
ing the handling of the marked sheet 

TTie gluing 1^ 10 may be formed of a material having a rMeparabili^. so that the marked sheet can be easily 
stuck and removed. Aocorcing to ihe present invention, the marked sheet with any image pattern can be produced on 
a small scala TTius, by use of such a sheet as a wall paper, the Interior decoiatlan can ba easily changed. 
20 ITie present mvention is intended to form image (»tttems by an ink jet recording system; however, all of the image 
patterns are not required to be f^Tned by the ink jet recording system, and may be fomfied by the Inkiat recording sys- 
tem combined with the conventtonal system. Fbr example. In the case where the background Is uniformly ook)red. only 
the background ia formed using a ootored polyvinyl chtoride sheet, and the remakiing pattern may be fonned by the ink 
jet recordfog system, as a rssuH of which the patterns having the excellent untformity in the background can be formed 
25 at a low coat as conrpared with the case of using only the ink jet system. 

A pearl pigment such as metal powdar. syrrihatic mica, guanine, oxybismush chkirkie may be added to the trans- 
parent portkyi of the image suriiace of the polyvinyl chtoride, ilk retaining layer and the like to obtain a marked sheet 
having peari brightness suitable for interia decoration. 

A nnariud sheet having a three-dimensional Image pattern can be obtained by forming an Image pattern so as to 
30 be matched to the emboesed or uneven pattern on the front surface of the sheet. 

An aromatk; may be contained in a sheet material, which is partteularly suitable for a wall paper. 

An ink jet recording system for forming an image pattern in the marked sheet of the present invention will be 
desaised befow. 

The kncwn ink may be used fbr InkJet reooiding with no problenv A recording agent is not parliculariy limited, and 
ss may include those used for the usual ink jet recording, for exanf^le. a water-soluble dye or dispersion dye represented 
by dfrecl dye, addfo dye, basic dye, reactive dye, food dye, oll-soluble dye, and a pigment The recording agent Is gen- 
erally contained in the conventional ink in an amount of 0.1 to 20 wt%, which may be applied to the present invention. 

TTie solvent used tor the ink Includes water and a mixture solvent of water and a water-solii3le organk: solvent and 
preferably a mixture solvent of water and a water-eoluble organic solvent containing polyhydric alcohol having an effect 
40 of preventing Ihe drying of the ink. 

The Ink jet recording method may be of any type In which the ink is effectively dispersed from an orifice and Is given 
to a sheet for marking as an objective. In particular, an ink jet method described in Unexamined Japanese Patent Pub- 
Ikalion No. JP-A-54-59936 can be effectively used tor the present Invenlton. wherein an Ink applied with the action of 
thermal energy is abruptly changed in volume, and thereby the ink is diechaiged from an orifice by the force generated 
45 by the change In VDluma 

"me exemplary oonstructfon of an ink|et recording head preferably usable fbr the present inventfon is shown In Rgs. 
3.4and5. 

A head 13 is obtained by borxiing a glass, ceramic or plastic plate having a groove 14 for passing ink therethrough 
to a heating head 15 used tor thenrally sensitive recording (another type different from that shown in the figure nmy be 

so used). The heating head 15 Includes a protective film 16 fbrmed of sllloon oxide, aluminum electrodes 1 7-1 and 17-2. a 
heating resistance layer 1 8 fonned of nichrome, a heal storage layer 1 9, a substrate 20 having excellent heat d scharge 
peribmiance which is made of alumina or the like. An ink 21 reaches a scharge orifice (fine hole) 22, and form a 
meniscus 23 by a pressure P. 

Now, when an electncal signal is applied to the electrodes 17-1 and 17-2. the region shown by (n) of the heating 

ss head 15 abruptly generates heat and bubbles are generated at the Ink 21 contacted wt^ 

23 projects by the pressure of the bubbles, and the ink is discharged in the fbnn of a recording droplet 24 from the orifice 
22 and foes toward the substance to be recorded. Fig. 5 shows Ihe appearance of a mum-head In which a number of 
the heads shown in Rg. 3 are disposed. The muM-head Is manufactured by joining a glass plate 27 having multiple 
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grocves 26 to heating heads 28 each having the etrudure similar to lhat shown in Rg. a 

In addition. Rg. 3 is a sectional viewf of the head 13 taken along the Ink f lowv path, and Rg. 4 is a aecfional view 
taken along the line 4(M0' of Fig. 3. 

Rg. 6 shows an exan^e of an apparatus for perlbnning ink jet reoonf ng to a sheet for nwking according to the 

6 present Invention and sticking a backing sheet thereto. A rofled sheet material 31 wound such that the skia of the kik 
transport layer is directed outward is fed to a recording portion by a carrier roller 32. At the recording portion, an Ink jet 
recording head 34 for dischari^ng ink is disposed at a \)oMon facing to the surface of the ink transporlmg layer. The ink 
jet recording head 34 dMiarges each Ink as a dnopl^ according to an image signal supplied from a controller (not 
shown), and forms an image pattern. A reoofding guide 33 Is poefffoned on the rear surface skie ol the sheet material 

10 opposed to the recording heed 34 tor holding the sheet matedal in the flat state during recording. The reference 
numeral 35 designates a hot-air drying means for drying a solvent in the ink after recording. A backing sheet 38 is 
obtained by coating a gluing agent of acrylic emulsion base on a woodfrae paper, and drying it such as the surface is 
not slidv- It is wound such that the gliing agent surface is directed outward. The backing paper sheet 38 and the 
recorded sheet material 31 are bonded to each other by way of heat press by means of heat pressing rders 37 such 

15 that the recording surface is bonded k) the gluing agent surface 

On the other hand, there is prepared a polyvinyl chloride sheet which is previously applied with an embossing pat- 
tern on one surface (tor examplBi gratings with intervals of 2 mm. each having a projection with a width of 0.5 mm and 
a height of 0.5 nrm). The PET surface of the above rolled sheet material 39 is bonded to the other surftice with no 
entxiGsing pattern of the polyvlr^ chlorfcle sheet by an acrylto resin based adhesive, thus obtaining a marked film sheet 

20 of the present inventk)n. The bonding of the PET surface on the polyvinyl chloride sheet may be performed by any of 
the known methods, for eixample. by the same method as that used for sticking the Ink transport l^er on the baddng 
sheet 

The present invention will be deecrfoed in detail by way of example. In additfon, the tenn "parts' means the parts 
by weight insofar as a proviso is not added. 

25 

Exanplel 

As a substrate for forming an ink retaining layer and an ink transporting layer and serving as a plasticizer exudation 
preventlvB layer for preventing plaslfolzer components In a polyvinyi chloride sheet, a transparent polyethylene tereph- 
30 thalale film (thicknees: 100 pm, soM by TORAY INDUSTRIES) was used. The following coating compoaition A was 
coated on the above film to a dry thidgiess of 8 ^m by a blade ooater, and was dried for 5 min in a dry furnace at 1 40''C. 
The following coating composition B was then coated on the above coating composition A to a dry thicknees of 25 ^m 
by the blade coater and was dried for 2 min in the drying furnace at 140^. 

3S Composition A 



cationic polyvinyl alcohol (PVA-CM-31 8, produced by KURARAY Co.. Ltd.] 1 00 parts 

^ biocked polylsocyanate (Bastron BN^. produced by [3AI-ICHI I^VO SEIYAKU Ca. Ltd.) 15 parts 

reactive catalyst (Elastron-catalyst 64, produced by DAI-ICHI KOGYO SEIYAKU Co.. Ltd.) 1 part 

water 1000 parts 

45 

Composition B 



urea tormaUehyde resin parlteles (produced by NIPPON KASEI CHEMICAL Co. Ltd.) 100 parts 

polyvinylacetal (Eslec BX-1. produced SEKISUI CHEMICAL Co.. Lid.) 1 5 parts 

Ml^Kitant (SurfTone 104. produced by N1S8IN CHEMICAL Ca, Ltd.} 0.3 parts 

water/isopropyl alcohol mixture 800 parts 

Ink ]el reoordlng was performed to the sheet for nrnrking thus obtained fkrom the side of the surface of the ink trans- 
porting layer, to form an image pattern for a marked sheet, and the recording surface was dried. 
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A woo(ffree paper coated with a gluing agent as a tMcMng sheet vyaa bonded by wi^ of heat press on the surface 
of the ink transporting layer, thus forming a sheet 

On the other hand, there was prepared a pofyvinyt chloride sheet having one surface applied with an entwssing 
pattern (gratings with intervals of 2 am, each having a project'on with a width of 0.5 mm and a heij^ of 0^ nw). The 
other surfaoa with no embossing paltam of the polyvlnyf chloride sheet was bonded on the PET surl^e of the above 
sheet by means of an acrylic resin based adhesive, thus obtaining a nwhed film sheet of the present invertioa 

The marked film sheet thus obtained Is used as follows: namely, starch paste or the like is ooatsd on a body to be 
decorated such as a wall or a window glasa, or the bacldng sheet surface ^ 
to be decorated. 

Example 2 

The same polyvinyl chloride sheet as in Exanyle 1 was stuck on the PET surface of the sheet obtained by the 
method shown in Example 1 . After that ink Jet recording was performed from the surface of the ink transporting layer 
to form an Image pattern for a marked sheet, and the recording siaface was dried tiy hot air. Then, a synthetic paper 
(trade name: YUPO) coated with a gluing agent as the backing sheet was bonded by way of heat press on the surface 
of the Ink transport layer. The above processvig steps were made according to the same manner as in Example 1 . 

The opposed surface of the above synthetic paper was coated with a gluing agent and was stuck on the treated 
surface cf a separatkxi paper (thickness: 40pm. produced by NIPPON KAWOH SEISHI K.K.). thus oblHinlng a marked 
sheet of the present invention. The marked sheet thus obtained is used as follows: namely, the separation paper is sep- 
arated and the gluing agent suteoe Is stuck on a body to be decorated. 

Examples 

A polyvinyl chloride sheet (thickness: 0.5 mm) having one surface applied writh the same embossing pattern as 
desafced above was used as a substrate. The following composhion C was coated on the mn-treatad surface of the 
substrate to a dry thidoiess of 3 pm. and was dried for 20 min in a drying furnace at 50°C. The following oonposition D 
was further coated on the conpositksn C to a dry thickness of 6 using a blade coater. and was dried 16r 20 nfti in a 
drying furnace at 50^. Then, the Iblowfng conrposltkxi E was ftrtier coated on the conposltlon D to a dry thickness 
of 28 pm using the blade coater, and was dried for eo min in a drying funnace at 50*C. thus preparing a sheet for mark- 
ing. 

Conposition C 

A solution containing ethyl acetate and pofyvinyl acetate (Gosenyl E-50. produced l>y NIPPON GOSEI CHEMICAL 
Ca, Lid.) whose sdld content Is 30 wt%. 

Conposltion D 



polyvinyl alcohol (PVA-224. produced by KURARAY Coi, Ltd.) 
water 



15 parts 
90 parts 



Conposition E 



polymethacrylte resin partides (Mterosphere M, produced by MATSUMOTO YUSHI-6EIYAKU K.K.) I 100 parts 

polyvinyl pynrdidone (PVP K-^. produced by GAP Company 35 parts 

surilictant (Pefax OTP. produced by KAO SOAP Ca. Ltd.) 0.2 parts 

iscpropyl alcohol 800 parts 



Ink Jet recordbtg was perlonned to the sheet for niartdng thus obtained firm 
porting layer, to form an image pattern on the ^eat for maridng. and the recording surface was dried by hot air at a tem- 
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perature of 50'C or less. After that a synthetic paper {trade name, YUPO) coated with a gtuing agent was borxJed by 
way of heat press on ttte surface of the ink transporting layer. The abo/e processing steps were made in the same man* 
ner as in Example 1. 

The opposed 8i«face of the above synthetic paper was coated with a gluing agent, and which was stuck on the 
treatgd suifaca of a separation paper phlckness: 40 jim. produced by NIPPON KAKDH SEISHt CHEMICAL Ca. Ud.). 
thus obtaining a marked sheet of the present invention. 

The nnarked sheet of the presem inveritkm b used as follows: namely. ^ 
exposed sticking eurfaoe Is stuck on a body to be decorated. 

Exanple4 

in place of slicking of the backing sheet on the marked sheet ibrmed with the pettem In Example 2. the suifece of 
the Ink transporting layer was stuck on a glass plate using a commercially available two-sided ts«)e. Afluoresceni lanp 
was provUed behind the glass plate of the merTt>er thus obtakied for Hghting the mente. as a result of whk:h a bright 
image with a high contrast suitable for an Interior decoration was obsen/ed from the skle of the marked sheet 

ExanpiaS 

As the polyvinyl chloride sheet In Example 2. one with a tint 11^ blue was used. TTie marked sheet thus cbtalned 
has a pattern having a tint fight blue backaground, which is used as a wall paper, for example by sticking it on an internal 
wail of a house by means of starch paste coated on the bacK^ sheet Moreover, in the case that the marked sheet Is 
stuck on a glass window. It Is separable by damping It efter cfrying; acoordtngiy. It Is possible to freely use a favorite one 
from various sheets obtained by forming various patterns on the sheets for marMng in Example 2 using the ink jet 
recording system. 

Examples 

A peari pigment (iriodine 100. produced by Merck Japan Ca, Ud.) was added in the composilion A in Exanple 1 
In an amount of 5 parts, and the sheet was formed In the same manner as In Example 1. The marked ^eet having a 
pattern with a pearl bright bad^iround was obtained. 

Exanple? 

Using a polyvinyl chloride sheet without embossing pattern as the substrate in Example 3. a marked sheet wes 
oMained in the same manner as in Example 3. The marked sheet having a calm brightness on the surface was 
obtained. 

As desaibed above, according to the present invention, a pattem is formed using a color iric jet recording system, 
so that a marked sheet with a clear and precise pattern can be obtained. Moreover, according to the present invention, 
since a pattem is fbrmed by the recoitSng performed on the basis of an image signal cf redly transmitted from a con- 
troller for an Ink jet recoiding head to the reooniing head, marked sheets with an original pattem can be simply obtained 
on a small scale at a low coet 

Claims 

1 . A sheet for marking, comprising 

a transparent sheet having an embossed pattern on the front suriiace; and 

an intermediate layer containing a plastiMer exudation preventive material, a transparent ink retainiig layer 
and an opaque Ink transporting layer which are sequentially dteposed on the rear surfece of sakf transparent 
sheet 

2. A sheet for marking according to daim 1. wherein sakJ transparent sheet is made of polyvinyl chlorida 

3. A sheet for maridng according to daim 1. wherein saki Intermediate layer is formed of a transparent polyethylene 
terephthalate sheet 

4. A sheet aocording to dalm 1. wherein the transparent sheet is colored. 



8 



EP0648610B1 

5. A sheet according to claim 1. wherein the tmnsparemshe^ 

6. A eheet acoonling to daim 1, which furthercomprises an adhesive lafer interpoeed k>etween the transparent sheet 
and the Intermediate layer. 

5 

7. A sheet acooiding to daim 6. whei^ the adhesive layer has a IhidQies^ nmtolOO^m. 

a A sheet aooonSng to dalm 8, wherein the ink transporting layer contains inorganic or organic partides and a binder. 
10 9. A marked sheet, coinprising 

a transparent shaet having an embo&sad pattern on the front aurface; and 

an intemiediate 1^ containing a piastidzer exudation preventive material, a transparent ink retaining lafer 
and an opaque Ink transporting layer which are sequentially disposed on the rear surface o^ 
75 Sheet, 

wherein an image is fbnned in said ink retaining layer. 

10. A marked she^. comprising 

20 a transparent polyvinyl chktride sheet; and 

a piaslk;izer exudation preventive layer, a tran^arent Ink retaining layer, an opaque ink transporting layer 
which are sequentially disposed on the rear surface of said transparent polyvlnyl chkirMe sheet, 
wherein an image ie fbnned in said 'mk retaining layer. 

28 1 1 . A marked sheet accading to daim 9 or 1 0 which further comprises a backing sheet disposed on the ink transport- 
ing layer. 

12. A marked sheet according to daim 9. wherein saki transparent sheet is made of polyvinyl chloride. 

so 13. A marked she^ according to daim 9, wherein saU intemiediate layer is fonned of a transparent polyethylene 
terephthalate sheet 

14. A marked sheet according to daim 9, wherein sakJ trarnparent sheet is colored. 

sff 16. A marked sheet according to daim 10, wherein said polyvinyl chloride sheet is colaed. 

18. A marked sheet aocondng to daims 9 to 15. wherein one or more of said transparent sheet and sakl layers contain 
a pearl pigment 

40 17. A marked sheet according to daim 9. which further comprises an adhesive layer Interposed between the transpar- 
ent sheet and the intermediate layer. 

18. A marked sheet aoooiding to dalm 1 7. wherein the adhesive layer has a Ihkiaiess In the range of from 1 pm to 100 

lim. 

45 

19. A marked sheet according to claim 9 or 10, wherein the ink transporting l^er contains inorganic or organte parti- 
des and a binder. 

20. A marked sheet acconcf ng to daim 9. which further conprises a separation layer disposed on the backing sheet by 
so an adhedvB layer. 

21. A marked sheet according to daim 20, 

wherein the separation paper is a paper sheet or plasHc film having a surtace treated by a material selected from 
the group consisting of silicon, fluoride and wax. 

ss 

22. A method of manufacturing a marked sheet conprising the steps of: 

preparing a sheet lomied by sequentially dsposing at least an intermecfiata layer containing a plastkdzer exu- 
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dation preventive material, a Iranaparem ink retaining layer, and an opaque ink transporting layer on a trans- 
parent substrate; 

perlbrming ink jet reoonling to said sheet froni the side 

an Image in ^d ink retaining layer of said sheet; and 

providing a iaacMng sheet on the suifeca of saM Ink transporting layer. 

23. A method of nnmufBcturing a marked sheet aa»rdiig Id 

a transparent polyvinyl chtoride sheet having an embo^ed pattern m one surfiace. 

24. A method of manufacturing a markad sheet aocordng to daim 22, wherein said transparent substrate is fdmrad of 
a polyethylene terephthalate f im, and a transparent polyvinyl chtoride sheet having an embossed pattern on the 
front surface is bonded on saki polyethytene terephthalate sheet 

25. A methodof manufeicturing a marked sheet acooiding to daim 22, wherein saki baddng sheet is a paper sheet 

26. A body comprising a marked sheet acoording to daims 9 to 21 stucked on a bulkling material, glass or plastic. 
PatsntansprOche 

1 . Blatt zur Kennzeichnung. umfasserxJ: 

ebi tiansparentes Blatt mit einem geprftgten Muster aul der Vorderoberf Ifiche; und 
eine Zwischenschicht. welche nacheinander aii der RQctobeifiachedee transparenten Blattes angeordnet ein 
Material zum V^hindern des Austretens von Welchmacher. eine transparmte TintenrOcMiaHeschicht und eine 
opake Tintentransportschicht enthait. 

2. Blatt zur Kennzeichnung gemdB Anspruch 1 . wobei das transparente Blatt aus Poiyvinytchlorid gefertigt ist 

3. Blatt zur Kennzeichnung gemAB Anspruch 1 , wobel die ZMschenschksht aus trensparentem Pdlyathytenterephlha- 
lat-Blatt gebildetist. 

4. Blatt gemaB Anspruch 1 , wobei das transparente Blatt g^it)t ist 

5. Blatt gemaS Anspruch 1 . wobei das transparente Blatt eine DIcke im Bereich von 10 |im bis 5 mm auNraisL 

6. Blatt gemao Anspruch 1 , welches zusAlzilch eine zwlschen dem tran^renten Blatt und der Zwischenschicht ein- 
gebradite Klebstoffschicht umfiaBt. 

7. Blatt gemaQ Anspruch 6, wobei die KlebetoffiscNcht eine Dicke im Bereich vonl }im bis 100 um aufweist 

8. Blatt gemflB Anspurch 6. wobei die Tintentransportschjcht anorganische oder organische Teitehen und ein Binde- 

mittel ertthait 

9. Qelvennzeichnetee Blatt. umfiassend: 

ein transparentes Blatt mit einem geprdgten Muster auf der VDrderoberf Idche; und 
eine Zwischenschicht, welche nacheinander airf der RQckobeif lache dee transparenten Blattes angeonlnet ein 
Material zum Verhindern des Austretens von Weichmacher. eine transparente TirrtenrQckhaHeschicht und eine 
opake TintentransportscNcht enthatt. wobei ein Bild in der Tintenriickhalteschicht gebildet ist 

10. Qekennzeichnetes Blatt, umfiasaend: 

ein transparentes Polyvinylchloricfclatl; und, nacheinander auf der RQckoberfldche des transparenten Polyvl- 
nylchtoridblattes angordnet, eine Schicht zum VerhirvJem des Austretens von Weichmacher, eine transparente 
TlntenrQGkhalteechlGhl und eine opake Tlntentransportschlcht. wobel ein Bild ki der TIntenrOckhaltaschkrht 
gebildet ist 

1 1 . Gekervizaidvietes Blatt gemAB Anspruch 9 oder 1 0, watehes femer eki auf der TvTtentransportschteht angeordne- 
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FIG. 7b 
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